1. Introduction
===============

Elevated blood pressure is a major risk factor for cardiovascular diseases. According to the World Health Organization (WHO), raised blood pressure is responsible for 12.8% of deaths globally.^\[[@R1]\]^ In Saudi Arabia, the prevalence of hypertension (HTN) has been reported to reach 17% among adults.^\[[@R2]\]^ In addition to other non-communicable diseases, hypertension is a major contributor for mortality due to cardiovascular diseases among Saudis.^\[[@R3]\]^

Hypertension is a preventable disease as several non-pharmacological options can aid in lowering blood pressure levels. According to Oza and Garcellano, it is recommended that all hypertension patients adopt lifestyle modifications.^\[[@R4]\]^ These recommendations are related to limiting salt intake, regular exercise and a higher consumption of fruit, vegetables and whole grain products.^\[[@R4]\]^ In a review by Ozemek et al, it was concluded in order to achieve better adherence to lifestyle modifications, frequent contact with exercise, nutritional, and wellness professionals is recommended.^\[[@R5]\]^

In addition to lifestyle interventions, there are different classes of blood pressure lowering medications available. The choice of medication depends on the blood pressure level, comorbidities and the presence of contraindications associated with particular drugs. The variability in either pharmacological or non-pharmacological treatment options mandates the availability of clinical guidelines enabling the evidence-based management of raised blood pressure. Adherence to hypertension management guidelines is likely to improve the overall control of the blood pressure.^\[[@R6]\]^

In 2018, the Saudi Hypertension Management Society, with the support of the Saudi Ministry of Health (MoH), published the updated Saudi Hypertension Management Guidelines (SHMGs).^\[[@R7]\]^ The SHMGs provide comprehensive up-to-date evidence concerning several components related to hypertension management with particular emphasis on the epidemiological situation of hypertension and related risk factors in the Saudi population. The SHMGs covers several areas pertaining to the prevention, diagnosis, follow up and control of blood pressure among patients with different health conditions.

Evidence concerning the knowledge and adherence of physicians with respect to hypertension management guidelines in Saudi Arabia is currently limited. A study conducted between 2006 and 2007 in the Aseer region in Saudi Arabia measured the adherence of 322 primary health care (PHC) physicians to the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC7), where a lack of adherence of PHC physicians to hypertension management guidelines was reported.^\[[@R8]\]^ Nonetheless, the knowledge and adherence of PHC physicians to the SHMGs has currently not been reported in Saudi Arabia. This investigation aims to measure the knowledge of and adherence to the SHMGs by PHC physicians in Jazan and the factors associated with their levels of knowledge and adherence.

2. Methods
==========

This study was a cross-sectional investigation conducted between June and August 2019. It targeted physicians working at PHCs in the Jazan region, southwest of Saudi Arabia and physicians not working at PHCs were excluded. Jazan Hospital Institutional Review Board granted ethical approval to conduct the study (approval reference H-10-Z-068).

The data was collected via a self-administered multiple-choice questionnaire. The questionnaire had four main components: the demographics of the physicians, data related to the source of the guidelines for hypertension management and clinical training, knowledge about the SHMGs and physicians' adherence to the SHMG. Knowledge and practice questions were adopted from the SHMGs and reviewed by a specialist in family medicine. The questionnaire was piloted on a sample of ten physicians to test time needed to complete the questionnaire, to test its face validity and to assess its comprehensiveness in terms of measuring knowledge and practice. The time needed to complete the questionnaire varied between 5 and 8 minutes. Internal consistency was tested using Cronbach Alpha to assess the reliability of the questionnaire and this provided a reasonable internal reliability of 0.602.

According to Directory of Health in Jazan region, 483 physicians were working at the PHCs in the region at the time. Administrative approval to identify and approach the physicians was sought from the Directory of Health in the Jazan region. The identification of the physicians and how they were approached were conducted in accordance with the regulations of the Directory of Health in Jazan, enabling the online collection of the data.

To increase access to non-Arabic speaking and remote rural area physicians, the electronic questionnaire was developed in English. The questionnaires were given anonymously and there were no questions related to the name and location of the PHCs. No sampling frame was utilized as all the targeted population (483 physicians) were approached.

The statistical package for the social sciences (SPSS) (version 25) was used to analyze the data. The socio-demographic variables of the participants were assessed using descriptive statistics, including frequency counts and percentages for categorical variables and means and standard deviations (SDs) for the continuous variables. The normality of the distribution of the continuous variables was assessed. The frequency and percentage of the correct answers or adherence to measured practice were reported.

Several steps were performed to test any associations between the study variables and level of knowledge and adherence. First, a scoring system was developed where each correct answer or adequate practice was given a point while false answers or inadequate practices were given a zero. The totals were then calculated for each physician by measuring the level of knowledge or adherence via summing all the correct answers or adequate practices. Secondly, Student\'s *t* test was used to assess the presence of any statistical difference between the level of knowledge and adherence according to the study\'s measured variables. A *P* value of \<.05 was considered statistically significant for the statistical tests applied.

3. Results
==========

A total of 316 physicians participated in this investigation, representing 65% of all the PHC physicians in the Jazan region. Table [1](#T1){ref-type="table"} describes the demographics of the included sample. The mean age of the participants was 38 and 53% of the participant were male physicians. The majority of the respondents were Sudanese (27%) and general practitioners (62%) with a bachelor\'s degree in medicine and surgery (64%). On average, the respondents had been in practice for 9 years and saw about 35 patients per day.

###### 

Demographics of 316 PHC physicians in the Jazan region.

![](medi-99-e19873-g001)

The physicians were asked whether they agree that adherence to hypertension management guidelines would produce desired clinical outcomes; 88 physicians (28%) disagreed with this notion. A total 141 physicians (45%) reported they had not attended any training sessions in the past 2 years for hypertension management and 96% of respondents were willing to attend training activities on a regular basis. A total of 251 physicians (79%) reported they had received official guidelines for hypertension management from the Jazan Directory of Health.

Table [2](#T2){ref-type="table"} illustrates the frequency and percentage of correct answers about different topics adopted from the SHMGs and mean score for knowledge. Topics with the highest number of correct answers included the frequency of screening for HTN among adults aged 40 and above, safe HTN management options during pregnancy and follow-up frequency for HTN patients. Questions with the lowest number of correct answers were related to HTN management after surgery, normal blood pressure levels among children and the effect of weight reduction on controlling blood pressure.

###### 

Knowledge of 316 PHC physicians in the Jazan region about the SHMGs.
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Table [3](#T3){ref-type="table"} describes the reported adherence of the responding physicians to the SHMG and the mean score for the adherence. Practices with high adherence levels were related to the management of hypertension during pregnancy and measurement of blood pressure for adult patients attending a clinic. Nonetheless, only seven physicians \[2%\] reported adherence to the interval for reassessing patients with uncontrolled blood pressure. Similarly, only 18 physicians \[6%\] were adherent to the SHMG\'s recommendation concerning sharing lifestyle advice to limit salt intake.

###### 

Reported adherence of 316 PHC physicians to the SHMG.
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Table [4](#T4){ref-type="table"} describes the relationships between the demographic factors and the level of knowledge and adherence among the respondents. Age, gender, nationality, specialty, level of education and years of practice showed no statistical association with either the level of knowledge or adherence to practice (*P* values \>.05). However, physicians who reported receiving HTN management guidelines via official channels from the Directory of Health scored higher for the level of knowledge about the SMHGs in comparison to those who did not. However, whether they received any guidelines from the Directory of Health did not seem to be associated with their adherence level, which may indicate the presence of other factors influencing practice adherence. The number of patients seen by the physicians on a daily basis seemed to influence reported adherence in our sample as those physicians who saw more than 35 patients daily reported lower adherence (*P* value .015). Additionally, those physicians who reported attending training sessions for hypertension management during the last 2 years were more likely to report higher adherence to guidelines compared to those who did not (*P* value .02).

###### 

Factors associated with the level of knowledge and adherence concerning the SHMGs among 316 PHC physicians in Jazan, Saudi Arabia.
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4. Discussion
=============

This study measured the level of knowledge and reported adherence of PHC physicians in the Jazan region regarding the SHMGs. The number of correct answers measuring knowledge about various topics within the SHMGs varied between 18% and 94% with a mean overall score of 7.9/16. The number of reported practices adherent to the SHMGs varied between 2% and 97%, and the mean overall score was 7.2/11. Receiving HTN management guidelines from the Directory of Health was statistically associated with a higher level of knowledge. Undergoing clinical training for HTN management and seeing fewer numbers of patients on a daily basis was associated with a statistically higher level of adherence to the SHMGs.

Studies measuring the level of knowledge and adherence to the SHMG in Saudi Arabia are lacking. Nonetheless, a study by Al-Gelban et al measured the adherence of 322 PHC physicians in the Aseer region in Saudi Arabia to JNC7 guidelines between November 2006 and January 2007. In their sample, adherence to HTN guidelines varied between 5.6% and 99% which is similar to the variability of adherence levels reported in our investigation where adherence to SHMGs varied between 2% and 97%. However, no assessment of the influence of demographic variables on the level of adherence was reported in their study.^\[[@R8]\]^

Several international investigations have been conducted to measure adherence to HTN management guidelines. Ardery et al conducted a study in the United States of America to evaluate physicians' adherence to hypertension guidelines by reviewing the medical records of 345 patients. It was reported that adherence levels varied between 4.4% and 100% with modest overall adherence to JNC7 guidelines.^\[[@R9]\]^ Additionally, Ardery et al reported poor adherence to recommended laboratory investigations such as monitoring of glucose and lipids indicating a cost-saving efforts. This was similar to the findings of our investigation where only 14% of the physicians reported requesting recommended laboratory investigations for newly diagnosed hypertension patients. In a more recent study conducted in South Africa involving a review of the medical records of 490 hypertensive patients treated by 29 doctors reported an overall 52% adherence to hypertension management guidelines.^\[[@R10]\]^ Finally, Spranger et al reviewed the medical records of 249 patients newly diagnosed with hypertension and followed them over 18 months in primary care clinics. 33% of the patients achieved their targeted blood pressure, indicating the difficulty with translating clinical guidelines into actual clinical practice.^\[[@R11]\]^ Our study suggests there is difficulty translating guidelines into clinical practice, as seeing a large number of patients on a daily basis was associated with lower adherence levels.

Michak et al conducted a review of studies measuring adherence to practice guidelines through assessing prescription patterns, reviewing patients' medical records and patients' and physicians' surveys in studies published between 1980 and 2004. The authors concluded that there is wide variability in the reported levels of physicians' adherence to hypertension guidelines and more emphasis is put on pharmacological therapy to measure the level of adherence.^\[[@R12]\]^ It is worth noting that, although our investigation was based on surveys of physicians only, it was able to detect a lack of knowledge and practice inadequacies pertaining to SHMGs.

There are several areas of strengths and weaknesses noted in the current study. The major strengths were related to targeting PHC physicians and detecting gaps in their level of knowledge and adherence regarding the SHMG. The study was able to identify issues that might influence the level of knowledge and practice adequacy of PHC physicians in Jazan region. These issues are related to not receiving the guidelines, not receiving continuous clinical training and congestion in the health services due to large number of patients.

The major limitations of this study were mainly related to the subjective nature of the measurement tool as reported practices might differ from actual practice. Nonetheless, it is possible to argue that the practice measurement tool was able to detect several practices with very low adherence to the guidelines. Finally, although the data collection tool was administered anonymously and the questionnaires were sent electronically, some physicians might have hesitated about participating due to a lack of interest in adhering to the guidelines and the fear of exposing this state of affairs to their employer. Nonetheless, this can only be assessed using objective assessment methods.

In conclusion, a lack of knowledge about specific HTN management guidelines and inadequately reported practices were detected among PHC physicians in the Jazan region. Based on the findings of this study, sharing the guidelines with all PHC physicians, offering continuous clinical training, encouraging physicians to adhere to the guidelines and reducing the number of patients seen by physicians are likely to enhance their overall knowledge and adherence. Although this study is limited to PHC physicians in Jazan region, the findings can be generalized to physicians working in similar settings in other region in Saudi Arabia.
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